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portions of what was one continuous body, that we cannot always be
sure whether what is now at the surface appeared there at first or has
only been laid bare by denudation, and that we are still very ignorant
of the conditions under which at different depths the molten magma
would consolidate and of the corresponding textures which it would
assume. It has been objected to Professor Rosenhusch's scheme that
each division is made to include rocks which likewise come into the
others, and to exclude rocks which it might properly comprise. Thus
his division of the deep-seated rocks comprehends the granites, yet
some granites have been, demonstrated to he by no means deep-seated,
but to have solidified not far below the surface, while "other members of
the division have risen in dykes and have actually consolidated above the
surface. Again his dyke-rocks have not all heen found in dykes, nor do
they include all the rocks that have been so found. His effusive rocks
in like manner are made to comprise rocks which have certainly con-
solidated at great depths, as well as many others which occur in veins
and dykes. Useful therefore as the arrangement may be as a convenient
grouping in discussing the tectonic structure of a region, it is insufficient
alike for the petrographer and the geologist, who require a more precise
and easily applied scheme which shall not involve hypothetical assump-
tion nor contradict experience in the field.
The geological age of igneous rocks has by other petrographers been
used as a general ground of classification. Long before petrography hud
reached its modern development, and when the intimate mineralogical
composition of rocks was most imperfectly known, the Wernerian doctrine
still survived that there had been a progressive change in the characters
of crystalline rocks during the course of geological time. It was a
favourite helief that those igneous masses which were erupted prior to
the Secondary periods differed materially from, those that appeared
after them in Tertiary and recent time. The one series was classed as
"older" and the other as "younger." The idea still to some extent
survives in Professor ZirkeFs classification and in that of Professor Rosen-
busch, wherein the older or palaeo-volcanic are separated from the younger
or neo-volcanic effusive rocks. It has been elaborated in great detail by M.
Michel-Levy, who maintains that the same volcanic types have been
reproduced nearly in the same order in the t\vo series, though basic rocks,
often with vitreous characters, rather predominate in the later.1 It must,
indeed, be admitted that certain "broad distinctions between the older and
the later eruptive rocks have been "well ascertained, and appear to hold
generally over the world, Among these distinctions may be mentioned
as more characteristic of the Palaeozoic rocks the presence of microcline,
turbid orthoclasein Carlsbad twins, muscovite, enstatite, bronzite, diallage,
1 See J. D. Dana, Amer. J. Sti. xvi. (1878), p. 336. Michel-Levy, RidL Soc. QfaL Fm-nce,
3rd ser. iii. (1874),p. 199 ; vi. p. 173 ; Ann. des Mines, viii. (1875); ' Structures et Classi-
fication des Roches $rxiptives,' 1889 ; " Classification des magmas des Roches Emptives," Ji.
& (r. J?. xxv. (1897), pp. 326-377. Fouque and Michel-Levy, ' Mineralogie Microgr.' p.
150. Beyer, ' Physik der Eruption en,' 1877, Part iii. opposes the adoption of relative age as
a "basis of classification'.